Breast cancer is the most common cancer for Australian women, excluding nonmelanoma skin cancers.^[@R1]^ Despite recent advances in screening, detection, diagnosis, and treatment, many women with breast cancer still require mastectomy as the mainstay of the treatment for their cancer.^[@R2]^ As the breast is a symbol of femininity, a mastectomy can result in psychological, sexual, and emotional distress with associated aesthetically displeasing appearance. Hence, breast reconstruction is an important part of the treatment and management of the patients with breast cancer.^[@R3]--[@R5]^

The aim of breast reconstruction is to recreate a breast mound that restores the physical balance for women after mastectomy and has the appearance of a normal breast in clothing. It also has important psychosexual benefits^[@R3]--[@R5]^ and many patients report a sense of "closure" of their cancer treatment and not being reminded of their breast cancer or mastectomy each time they got dressed. The main methods of breast reconstruction methods are as follows: (1) prosthetic (tissue expander followed by implant or implant alone); (2) autologous, that is, pedicled or free transverse rectus abdominis myocutaneous (TRAM) flap, free deep inferior epigastric perforator (DIEP), or other perforator flaps; and (3) a combination of autologous tissue and prosthesis as in a latissimus dorsi (LD) myocutaneous flap with a tissue expander followed by an implant or implant alone.^[@R6]^ Any of these options can be initiated at the time of mastectomy as an immediate breast reconstruction or later as a delayed breast reconstruction. Each of these options is associated with advantages and disadvantages that need to be explained to each patient considering breast reconstruction to assist them in making an informed decision that is personalized and with her best interest in mind, fitting in the overall plan of their treatment of breast cancer rather a particular surgeon's preference. However, many surgeons favor one method over another and it is not clear which one would women choose if they had a genuine choice.^[@R7]--[@R9]^

Historically, breast reconstruction after mastectomy in both the state of New South Wales and the whole of Australia was reported as low, approximately 5%--6%.^[@R10]^ At the Westmead Breast Cancer Institute, we have commenced a dedicated breast reconstruction service since 1998 by a single plastic surgeon (TL), who is trained in both prosthetic and autologous breast reconstruction techniques. In both our private and public hospitals, we were able to offer patients mastopexy, reduction mammoplasty, or augmentation mammoplasty of the contralateral side whenever necessary, as they are not considered a cosmetic procedure.

The aim of this study is to assess the trend of breast reconstruction choices made by the breast cancer patients requiring a mastectomy, who were offered a choice of various breast reconstruction methods by Dr. Lam over a 12.5-year period.

PATIENTS AND METHODS
====================

From June 1998 to December 2010, all breast cancer patients who consulted Dr. Lam and went on to breast reconstruction were included in this study. The research was approved by the hospital's Human Research Ethics Committee.

All patients received the same, standard written information about the aim and options of the various methods of breast reconstruction (Table [1](#T1){ref-type="table"}). This is supplemented by the surgeon verbally going through the information sheet accompanied by clinical photographs of previous patients, and then concluded by questions and answers. A typical initial consultation takes approximately 1 hour. Delayed breast reconstruction patients often return for the second consultation before undergoing surgery.

###### 

Standard Breast Reconstruction Discussion Information Sheet
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The trend of the breast reconstruction choices is analyzed over the first two 5-year periods and the remaining 2.5-year period, each included approximately equal proportions of patients. In addition, the trend is analyzed to assess if there is a difference between immediate breast reconstruction and delayed breast reconstruction groups, and also public- versus private-hospital patients.

Analysis consisted of binary logistic regression computing the odds of choosing prosthetic over autologous reconstruction. Comparisons were considered significant at *p* ≤ 0.05. Analysis was performed using Statistical Package for the Social Sciences 22.0.

RESULTS
=======

During the review period between June 1998 and December 2010, 837 breast reconstructions were carried out by Dr. Lam. The average age of these patients was 49.6 years (range 22.4--83.8). The largest group of patients, totaling 671 (80.1%), underwent prosthetic breast reconstruction with an average age of 49.4 years (range 22.4--83.8). The prosthetic-only breast reconstruction patients, totaling 181, received radiotherapy: 32 (20.0%) in the initial 5-year period, 81 (28.8%) in the second 5-year period, and 68 (29.4%) in the final 2.5 years. There were 189 (28.1%) bilateral cases in the prosthetic-only group overall, and 143 patients (17.1%) who underwent autologous TRAM or DIEP flap breast reconstructions with an average age of 51.2 years (range 29.1--71.6). The remaining 23 patients underwent a combination of an LD myocutaneous flap and an implant, with their average age of 52.7 years (range 34.3--80.5; Table [2](#T2){ref-type="table"}). There were 632 (75.5%) unilateral cases, whereas the remaining 205 (24.5%) were bilateral breast reconstructions.
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Breast Reconstruction Patient Demographics between 1998 and 2010
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In the initial 5-year period, there were 160 (74.1%) prosthetic, 50 autologous (23.1%), and 6 combined (3.8%) breast reconstructions, with a prosthetic-to-autologous ratio (excluding combined) of 3.2:1. In the second 5-year period, the count was 277 (81.4%), 54 (15.9%), and 9 (2.7%) breast reconstructions, respectively, with a prosthetic-to-autologous ratio of 5.1:1. The increase in the ratio was statistically significant, (odds ratio \[OR\] = 1.60, 95% confidence interval \[CI\]: 1.04--2.47, *p* = 0.03). The final 2.5 years had 234 (83.2%), 39 (13.9%), and 8 (2.9%) breast reconstructions, respectively, resulting in a prosthetic-to-autologous ratio of 6:1. Although, this did not constitute a significant change compared to the second 5-year period (OR = 1.17, 95% CI: 0.75--1.83, *p* = 0.49). The prosthetic-to-autologous ratio for the overall period was 4.7:1 (Table [3](#T3){ref-type="table"}).
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Types of Breast Reconstruction Performed between 1998 and 2010
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There were 548 (65.5%) immediate and 289 (34.5%) delayed breast reconstruction cases. Based on the timing of the breast reconstruction for each type, subdivision of the data over the 3 study periods is as follows. For prosthetic, there were 124 (77.5%), 195 (70.4%), and 176 (75.2%) immediate and 36 (22.5%), 82 (29.6%), and 58 (24.8%) delayed breast reconstruction patients. For autologous, there were 23 (46.0%), 10 (18.5%), and 16 (41.0%) immediate and 27 (54.0%), 44 (81.5%), and 23 (59.0%) delayed breast reconstruction patients. The autologous reconstructions were significantly more likely to be delayed than prosthetic reconstructions (OR = 5.40, 95% CI: 3.67--7.94, *p* \< 0.0005). The remaining 23 combined breast reconstruction patients were mostly delayed breast reconstruction cases (Table [4](#T4){ref-type="table"}).

###### 

Immediate versus Delayed Breast Reconstructions between 1998 and 2010
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As to the financial status of our patients, 481 (57.5%) were treated in a public hospital setting, whereas 356 (42.5%) were treated in private hospitals. The number of prosthetic breast reconstruction patients treated in the public hospitals versus private hospitals were 92 (57.5%)/68 (42.5%), 166 (59.5%)/111 (40.1%), and 130 (55.6%)/104 (44.4%), respectively, for the 3 study periods. For autologous cases, the corresponding numbers were 35 (70.0%)/15 (30.0%), 27 (50.0%)/27 (50.0%), and 17 (43.6%)/22 (56.4%). That is, compared to patients in private hospitals, women in public hospitals increasingly chose prosthetic over autologous reconstructions in the second 5-year period than the first (OR = 2.58, 95% CI = 1.05--6.33, *p* = 0.04). There was no further significant change in preference from the second 5-year period to the final 2.5-year period (OR = 1.08, 95% CI: 0.44--2.66, *p* = 0.86). There were slightly more public over private patients for the remaining 23 LD myocutaneous plus implant patients (Table [5](#T5){ref-type="table"}).
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Financial Status of Breast Reconstruction Patients between 1998 and 2010
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DISCUSSION
==========

Breast reconstruction has been established to be an integral part of breast cancer treatment after mastectomies.^[@R3]--[@R9]^ This study showed an increase in breast reconstruction in the Westmead Hospital in Western Sydney since the service started in 1998. It is believed that a dedicated plastic surgery service in breast reconstruction is the basis of this increase, as part of a multidisciplinary team approach.^[@R11]^ In addition, there are also patient advocate groups that promote better breast cancer treatment and reconstruction leading to improved patient awareness of breast reconstruction.^[@R12]^ At present, the immediate breast reconstruction rate in newly diagnosed breast cancer patients at the Westmead Breast Cancer Institute is estimated to be around 40--50%, which is a significant increase from the reported historical lows of around 5%.^[@R10]^

The rate of breast reconstruction has also increased recently in the United States, from a low of 3.4% in the 1980s to a high of 59% in some centers.^[@R13]--[@R21]^ Passing of the Women's Health and Cancer Right Act in 1998 may have provided the stimulus of the increase.^[@R22]^ Interestingly, previous studies of US population reported a ratio of 3:1 autologous to implant breast reconstruction.^[@R15],[@R23]^ However, in this Australian sample, the ratio was reversed, with three times as many women undergoing prosthetic reconstructions from 1998 to 2003, increasing to six times by 2010. This trend toward a greater relative proportion of prosthetic reconstructions has been observed in the United States, with Albornoz et al^[@R21]^ reporting that the increased breast reconstruction rate between 1998 and 2008 was only in the prosthetic breast reconstruction, a massive 203%. The autologous reconstruction rate has remained unchanged,^[@R21]^ which would roughly bring the ratio of autologous-to-implant to about even. Although silicone implants had continuous approval by the U.S. Food and Drug Administration for use in breast reconstruction, the authors proposed that the reapproval of the silicone implant for cosmetic breast surgery might have led to more general acceptance. They also thought that increasingly more and more breast cancer sufferers are younger women who may not have adequate abdominal soft tissue available for autologous breast reconstruction such as a TRAM or DIEP flap, or simply not wanting to take time off work or family for extended recovery after such major undertakings. In addition, cultural shifts may have led to preference of the nonptotic appearance of implants as opposed to the natural appearance of the flaps. Our data suggest a further financial explanation: women in public hospitals were more likely to choose immediate prosthetic reconstruction over time to prevent a long wait for delayed reconstruction especially with autologous flaps, at least between 1998--2003 and 2003--2008. Other changes include the relative contraindication of adjuvant radiation therapy in implant type breast reconstruction seems to have been decreasing as increasing number of reports have confirmed satisfactory results in the majority of these patients.^[@R9],[@R24]--[@R26]^ Finally, the recent interests in nipple or skin-sparing mastectomies and direct-to-implant breast reconstruction have already raised the percentage of breast reconstruction in this group of patients.^[@R27]^ It is expected that this rate will continue to increase with public educational initiatives such as the inaugural Breast Reconstruction Awareness Day on October 17, 2012 in the United States after a similar initiative in Canada the year before.

Our study is unique in that the majority (at least 95%) of newly diagnosed breast cancer patients seen at a major regional multidisciplinary breast cancer clinic over a 12.5-year period were referred to the same surgeon \[TL\] for discussion of a possible breast reconstruction. As he is trained in both prosthetic and autologous breast reconstruction and is commencing a new breast reconstruction service without much budgetary restrictions, all patients desiring breast reconstruction were accommodated. The standardized information sheet (Table [1](#T1){ref-type="table"}) was designed to assist in retention of information and providing potential patients option of their choices. This sheet has virtually been unchanged until recently when we added the possibility of anaplastic larger cell lymphoma (ALCL) for discussion.

Our data showed the ratio of patients undergoing prosthetic breast reconstruction to autologous started in the first study period at 3.2:1 and ended at 6:1, with an overall ratio of 4.7:1. We are fortunate in Australia that all breast reconstructions are covered in both the public and private hospital systems, so financial consideration is not necessarily a deterrent to having breast reconstruction. However, as the public hospital resources is less than ideal, patients who opted for autologous breast reconstruction in a public hospital generally had a 3-year waiting time, which explains the trend of the ratio stretching out to 6:1 as the numbers build up in the public hospital waiting list because our study only counted patients who have had their breast reconstruction already. This is shown by the decreasing proportion of public autologous breast reconstruction from a high of 70.0% in the first study period down to 43.6% by the last study period. On the other hand, the waiting time for prosthetic breast reconstruction in the public sector is much shorter as a number of cases can be performed for the same amount of time used for an autologous free flap. As a result, the proportion of public patients undergoing prosthetic breast reconstruction was consistent over the 3 study periods ranging from 55.6% to 59.9%.

The majority of our patients who chose prosthetic breast reconstruction generally prefer a lesser surgical procedure without the sequelae of a surgical donor site, even though it involves more frequent visits and a second procedure. The rest were mainly interested in avoiding prosthetic material or desiring the additional benefits of a concomitant abdominoplasty. As a result, we have performed only a small number of combination of an LD myocutaneous flap and an implant, except for patients who did not have a suitable abdominal donor site and that the chest wall tissue was not adequate for tissue expansion.

Despite our best efforts, there are always potential for bias in our discussions with our patients. Putting the prosthetic option before the autologous breast reconstruction in the information sheet may lead to preoccupation of the patients' mind with this method. However, reversing the order may lead to bias the other way around. Surgeon preference may also play a part although the senior author certainly do not shrink from performing autologous breast reconstruction with publications of cases made more difficult than the average free TRAM or DIEP by having a lower abdominal midline scar from previous operations.^[@R28],[@R29]^ On the contrary, it is more likely that when patients in the public system who choose delayed breast reconstruction with the option of a free flap are informed of the waiting time of up to 3 years or 6--9 months for delayed prosthetic breast reconstruction, they might change their decision and lean toward an immediate prosthetic option. This study was conducted at one institution, which means the results should be considered preliminary until replicated elsewhere in Australia.

Patients considering delayed breast reconstruction often have the luxury of returning for a second consultation before making a final decision, whereas most immediate breast reconstruction patients would usually go on with their mastectomy and immediate breast reconstruction within a few weeks. As a result, some patients did report a degree of posttreatment regret in their decisions,^[@R30]--[@R32]^ and we have designed an interactive DVD with other patients' testimonials and relaxation techniques, so that newly diagnosed breast cancer patients can work through their decision at their own pace at home.^[@R33]^

In summary, our study showed that when given the appropriate information and choice, our group of patients chose to undergo breast reconstruction in the ratio of around 4--5 prosthetic to 1 autologous flap reconstruction.
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